INTRODUCTION
Multiple myeloma (MM) is a plasma cell disease that represents about 10% of hematological malignancies and has an annual incidence of up to 5.6 per 100,000 individuals in the western hemisphere.
1,2 On a worldwide scale, approximately 86,000 new cases of MM occur annually. 3 Regarding Latin American epidemiological datasets, little is known about the incidence and clinical features, 3, 4 and the exact incidence of MM in Brazil has not yet been determined, 4, 5 but according to the International Myeloma Foundation, there are around 30,000 Brazilian MM patients currently under treatment. 6 The management of MM has been revolutionized over the last few years and this has been based on understanding recent advances in MM pathophysiology, discovery of new target pathways and development of novel therapeutic agents. 7 Over the last nine years, Albert Einstein Hospital (São Paulo, SP, Brazil), in collaboration with MD Anderson
Cancer Center (Houston, TX, USA), developed an annual state-of-the-art hematological symposium that was attended by over 400 hematologists from Latin America (mostly Brazil).
In 2015, the symposium was held on June 23-26 and included a hematological review course, which promoted opportunities for physicians (mostly clinical hematologists and oncologists) to update and share their understanding of diseases and to disseminate practical knowledge (including in relation to therapeutic agents) on different topics within hematology.
The educational content included both malignant and benign hematology. The majority of the lectures were in Portuguese, and there were four international speakers. In the light of recent advances and controversies, one of the highly appreciated topics discussed was that of MM.
OBJECTIVES
With the aim of assessing Latin American common standards of care, and their distinctions, and also the experience and expectations of hematologists concerning new treatments, a survey was developed and administered among the Brazilian symposium attendees. The objective of the survey was to evaluate the controversies and differences in practical management and treatment methods for MM. We hypothesized that better understanding of Latin American hematologists' treatment choices would allow us to identify and improve physician support and patient care. at the symposium were from other Latin American countries, only Brazilian hematologists answered the questionnaire on this occasion.
METHODS

During the Board
RESULTS
During
In analyzing new drugs, the majority of the participants believed that immunotargeting agents (iTA) might be effective in slowing disease progression in MM patients with multiple lines of prior therapy. Younger physicians (83% versus 58%; P = 0.069) and physicians with less than 10 years of experience (93% versus 60%; P = 0.08) tended to consider that iTA would be effective in this situation, although the difference was not significant. iTA was perceived to be important equally by male and female physicians (73% males versus 64% females; P > 0.175; Table 1 ).
The majority of the physicians (76%) believed that continued exposure to therapy might lead to emergence of resistant clones in patients with MM. No significant differences were observed based on participant's age, gender or years in practice, for this variable ( Table 2) .
With regard to maintenance therapy (MT), the majority (95%) of the physicians declared that they would offer it to patients undergoing treatment for MM. However, the majority (46%) would restrict maintenance therapy to post-transplantation cases that were classified as high-risk, while 29% of the physicians would extend MT to all transplantation patients. No significance difference was found in relation to gender, age or years in practice ( Table 3) .
Side effects were considered to be the main reason (56%) for halting oral therapy for MM beyond complete remission, followed by the practice of saving therapy for future relapses (22%) and the practice of using a fixed drug approach (12%), in which the physician offers two additional cycles beyond complete remission. There was no significant difference in age or years in practice among these respondents ( Table 4) .
The responses to additional questions on transplantation and maintenance pulse therapy for MM patients are shown in the graphs of Figure 2 . Regarding first-line treatment for transplantation-ineligible MM patients, we observed that 31%
of the physicians used bortezomib-thalidomide-dexamethasone, 28% bortezomib-dexamethasone and 17% lenalidomide-dexamethasone (Rd), while only 10% of the participants chose melphalan-based therapy. In relation to the melphalanbased regimen of choice for non-transplantation myeloma cases, 41% of the participants chose a regimen with bortezomib, known as bortezomib-melphalan-prednisone (VMP), followed by melphalan-prednisone-lenalidomide (MPR) (14%).
Melphalan-prednisone-thalidomide (MPT) was the option for only 10% of the physicians and melphalan-prednisone (MP) for 7%. About half of all the survey respondents answered that they continued to provide maintenance therapy for MM patients who
were not eligible for transplantation until progression, whereas 38% chose maintenance therapy for two years and 12% reported that they were not concerned about this treatment.
Regarding the duration of post-transplantation MT, 50% of the physicians said that they would maintain it until disease progression, 30% would use it for two years, 10% would apply it for six months and the other 10% would not agree with the latter options. Lenalidomide was the drug of choice for post-transplantation maintenance for half of the participants, followed by thalidomide (20%) and bortezomib or prednisone (10%).
DISCUSSION
The data on the responses regarding iTA presented here demonstrated that younger physicians believed more strongly that iTA was the preferred option for decreasing disease progression.
Critical new steps in MM management rely on development of 9 Furthermore, an ability to overdrive genetic mutations, with prolonging of the durable response, has been reported. 10 As described above, most respondents believed that continued exposure to therapy might lead to emergence of resistant clones. The literature shows that chemoresistance patterns can indeed be acquired. One study reported that the mechanism consisted of a situation of coexistence of several clones, in which treatment was able to eradicate the major chemosensitive clone, but not the minor chemoresistant clone, which eventually became the dominant clone with continued treatment and subsequently drove the proliferation. 11 Continuous exposure to therapy could contribute to this process and, in cases of adverse cytogenetic abnormalities, maintenance therapy has demonstrated lack of efficacy primarily due to the emergence of tumor-resistant clones in patients with prolonged exposure to thalidomide. 12, 13 We observed that the great majority of respondents would Most participants in the present study reported that highdose therapy with ASCT was still the standard of care, corresponding to the preferred therapy for patients at their first complete remission, even in the era of novel therapies. The emergence of deep complete remission with novel drugs has led some groups to test new upfront treatments without immediate transplantation. 10 The criteria for defining eligibility for transplantation were heterogeneous in the present study, as shown in The first-line treatment for transplantation-ineligible patients was found to be heterogeneous in this study. Several randomized trials have shown that the MPT regimen can delay disease progression and improve overall survival, in comparison with MP. [16] [17] [18] A meta-analysis on six randomized trials comparing MPT with MP showed that there was an improvement in progression-free survival and overall survival with MPT, but also an increased rate of toxicity. 19 Based on these studies, MPT has been approved as the standard of care. The phase III VISTA trial demonstrated better overall survival with VMP, in comparison with MP, after five years of follow-up, among patients ineligible for transplantation. 20 The European Myeloma Network recommendations indicated that MPT and VMP are the preferred regimen for transplantationineligible patients. 21 Indeed, according to a recent review of clinical trials undertaken globally, MPT and VMP are the first-choice regimens for transplantation-ineligible patients. 13 However, the melphalan-based regimen represented only 10% of the options as first-line treatment for transplantation-ineligible multiple myeloma in our study. Use of bortezomib-thalidomide-dexamethasone (VTD), which was the first choice among our participants, and use of a bortezomib-dexamethasone (VD) regimen alone, which was their second choice for patients with transplantationineligible multiple myeloma, were evaluated in the UPFRONT trial, published recently in the Journal of Clinical Oncology. These options were not inferior to VMP. 22 With a median follow-up of 42.7 months, the median progression-free survival, median overall survival and overall response rates were similar for these three options, with no significant difference. Nevertheless, VTD, which was the first choice in Brazil in our study, was correlated with greater numbers of common adverse events than VMP and VD, progression-free survival, compared with MPT. 23 Based on these findings, continuous Rd, which was the third treatment option among our physicians, could become a new standard of treatment for these patients.
We believe our survey helps to identify how physicians approach patient care and treatment in multiple myeloma cases and the expectations for the future. We are thus opening a worldwide dialogue about opportunities for improving physician support and patient treatment.
CONCLUSIONS
The physicians surveyed believed that iTA would be an option for decreasing disease progression among MM patients. These Latin American hematologists mostly adopted MT over the long-term, with lenalidomide as the first-choice drug. The criteria for defining eligibility for stem cell transplantation were quite heterogeneous, according to the hematologists' responses, as also were the criteria regarding first-line treatment for patients who were ineligible for transplantation. This last response was divergent from the evidence in the literature. Evidence-based medical education initiatives are therefore necessary.
